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(54) PRODUCTION OF METHACRYUC RESIN CONTAINING METHACRYUMIDE UNIT 

(57)Abstract: 

PURPOSE: To obtain the subject resin maintaining 
transparency, heat discoloration resistance, strength and 
processability, having high heat resistance by dissolving 
a resin mainly comprising methyl methacrylate unit, 
having a low dimer content in a mixed solvent and 

reacting with an amine. ^^-H j 

CONSTITUTION: A resin mainly comprising a methyl 
methacrylate unit as a main constituent unit, having < 
I.OOOppm dimer content is supplied from a pellet storage | 
tank 8 to a resin dissolving tank 10, dissolved in a mixed 
solvent fed from a solvent storage tank 1 , this solution is 
sent to an imidating tank 20. reacted with an imidating 
agent comprising an amine of the formula R2NH2 (R1 is 
H, 1-20C aliphatic, alicyclic or aromatic hydrocarbon) fed 
from an imidating agent storage tank 18, the reaction 
product is sent through a discharge line 25, a pump 26 
and a line 27 to a volatile substance separator 28. A 
volatile component is removed and the resulting 
substance is discharged from a polymer outlet 29 to give 
a methacrylic resin containing a methacrylimide unit of the formula. 
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(57) CS*«J} 

^h-. jt^i'^} )vm^ ^)v-mw<D^mm.ifi 1 . 000 
1 ~ 2 0 mm'iwm. fimmi> u 




(s:*. R* ttifBr^aofciiot?*^) -Testis 



(2) 



#§3^6- 1 667 1 4 



[{bl ] R> NH, ( I ) 

I) 

litZ] 



CH3 



CH, 



(II) 



s*^ 2 5 0 ppm i;XTr^hi>mPm. 1 tstgcoy 

U^-C S> i,n^m 1 X« 2 ^tg©y 5? 5"; 5 F # 

j^>scK+i'u>©ij;>^i:< lai 9~9 4aagp 

1 . 2 X(* 3 ieig©y y ^P-r 5 if 

T;l':3--il', •7'5^-iUTJl':3— V■7'5^;^T-'^n- 
^^t?*Si»*^33?.tt4iaiS©> ^Ji' yju-< 5 K^{4$ 
W^^^i^yji-^flgcDtjfe 

(0 0 0 n 

[0 002] 

{cgn-ci^^fcjit.. M^mrf^x^v i^^B^m^'p 



[0003]y^fi'y JU^IiKDWJgitt^lSji^-B-S^S 
iLT. y^i/^y 9^;i/*>6©*^^**01 

i8iT5><!:Sf&2-l±^:^ (^KBi^i*^2. 14 6. 2 
0 9-^B^*ffl»> Stti^i^mi. 0 7 7. 8 7 2-^HJJBi 
S. Pimi. 2 4 2. 3 6 9#Wi»») 3&S!6lg$hri,» 
10 S„ 

[0004] $ fc> ^ ^ ^ y Jl/gjx:^ 7^;U*i6©*^«f 
A«iiSf£:3-&-5:^S (3KH!|^^II3 . 2 4 4. 6 7 9 

^mmm) . ^^^i^yji/^xxT^ji/^fflt^/cs^f*** 
8 4.42 5^mmm) mffimm$inxi>i>, gtc* 

/c. ffmtSI^1sefflOTy^'^y;i'Kxxf-;i'*:>6©a^ 

(*a!^i¥ll4 . 2 4 6. 37 4^m^) iy^M^n 

20 rc^s. 

[0005] 

30 »K:*jc»-r»3lffl«:ttuf#.S^ H i> ^})\^^ 5 F^flg^if 
[0 00 6] *S!Rf^ll2. 14 6. 2 0 9-^ 

[ 0 0 0 7 ] *Hi|#^ll4 . 2 4 6. 3 7 4^im»(C 

40 «. ifa^4i-r, ^ik^3^^'yJ^^fl|*;tfxt^(De^^^ 
fc. j^ats^ffifflT-sc-c-fs F^b{c^tonsi^ra*s;F 

SL. S^tcy^fi'yjUSflgO^^^aAifiT^-SiO^ 
raiSfe**. 5 F{fc*CFi^-C. ^ 5 F{bl^*«^JS 

-rn«s?gi4Rc;^fett©gnfc^^fi'y;i/-r5 F«iig 
50 [0008] 2|E^oafl«j«. ^ ^» 4/ y->n»fli2|Ejfe©ffi 
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[0009] 

^)ir.mi^(o-^m&i>i i . o o o ppm arf-v^b^m 

[0010] 

[{b3] R> NH, ( I ) 

(^1*1. »*lRM^XB^;i^^»l~2 0f@©Jli 
I) 

[0011] 
[^b4] 

C Hg C 

I I 
I 

(SCcfi. R' W±iB-eSilU/i:jl«3-C$)S) -CflR^nS 

[ 0 0 1 2 ] 2|E^cc*j(,*r. y^'i^y^i'-^ 5 F*fii# 

[0013] :*:^Bj(DMS-cf#e>nsy if i' y JU-T 5 K 

3sL/<»o. i-ir^D. ^K-c©llfeS[(Yip) *s 

2. Tt^T. »$L<»0. 2-1. 5t?*»). ^« 
3ja^*i8 9-9 5%. 5f*l,< «9 0-9 
■So X. i^y?JU^;l'AT5 K43> 2 5°Ct?SiJ^l//cH 
0 . 0 1 dVcp&i 6 3. 0 d1/q©ffifflrt-C* 

[0014] :*:^Bj-ci,i ^ ^ i? ^ 'J ^^JUZIS^ 
5r d7 y g^^W^Sf* 2 ^Ti^^^fiST .Sfb^ 

i^r* 0 . y if y iu^y 9^.»u#{4?r±«j5S^{4 1 -r .5 

>'l'— «ft©$WS*i 1 0 0 0 ppm JJIT. »i L < tt2 5 
0 ppm tiT-C*-Sy 5» 5' y ^t-miWIBO-JlSSJ ( I ) 

Tt?stc;3^ici{cj:or??6nsyi»i'yju-<5 k 
[0 0 15] :>( m i7 V jimwiifth^ ^ 'J Ji-^ ^ F^a 
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^<D\ii}±<D^.i:fi 6 , 5 F<b^*i 4 5 % Wit? * S C 
I) ■C^Sti'Sy ifi' y^U-f 5 F#{i*45~9 8. 5 

:^tc*>a^-ctt. yif^'y;i'-Y5 F^fii^W*^ BP-^-f 

^-C©||feS(YIs) SOWtiK.r©||feSCYIp) ©fii 
10 [ 0 0 1 6 ] y y fVmj^ U 

r^tfS^**{c.x5?i'y;i'Ky5^ju©-aftdsi. 0 
OOpptn *«itT#*nS«^(CB. c©-a»)&sf*i^ 
•rsstc;x?it?T5>iJScc:;tr®^^^fi©T5 F*i€> 

*m < . «fe©ii>^c c ^ y y ;i"f 5 F^fli^iiit^ ^ 
fcfetcB. T5><bjgj*;-rsM©.^^i'y-'i'^fliiJ©y 

20 :^-c*s. 

[0017] *iiBj©y ^ d7 y >r 5 F<»fl§©«Jj*K*i 

^^#]Ke^{t**l 9-9 4fifia5<i:JJ§l»]^T;U3-;U 

SI (y if^/ y;u®ji§i^?i^!ej<!:©^ttB 1 0 omm 

gP) T 1 0 0 •CJW± 3 5 0 °C^m<DUmXmiET 5 > 

( i«-c*><fci>u. ^nw±-e4>J:(,o *as»nLrjgfli 
30 L/C J: ^ j&:iifes©fi(,^y i» y ^u-r 2 F«Jii«f#e.n 

[0018] ^^B^tCfeC^TfflC^en-S^ i'i'yjU^flW 

— Ji9:K:@WttS*^ 0 . 01-3. 0 dl/q ( 2 5 'C. 

*fc«ydfi'yji'K^^;u<tT^'y;i' 
©ft«^(*^i,>^. c©is^. cn6©^fi^pJtg^c^lfe 

^i^^ju. y;i'M:/5'.>k T^y^l/^i^i'a-^+i^ 
y;l/K2-i?^JU-^+J^>ik T^'y-'H8'^>i^ 

^/c^ :5f^ y;u^xx7^jui L/-c«. y^f^y^u^ 

'>;u. y ifi'yji'K-<>-:?.»!^*ffl(,»-2.ciJ&SBlt6-c* 

[0019] :$:^B^{cijl^rfflC» ^ ^' y ;l'«flg 

(ciiCit:. y if i' y ju^y 9^;i'©ffecc±iB©«t -5 ^c^^S 
50 ^pJfil^j:f6©#fi«c*ffli>T(,»SJS^{ctt. 
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^i^'jjv^s. mfimm^mnLtc-m^ (id -cuk^ 

ini>^^^ 5 K#ti[©ffe{c. — JK^ (III) 
[002 0] 

I 

JC^ (III) 

I 

ffi^ (IV) 
[0 0 2 1 ] 

C{b6] 




(IV) 



tcot^rti— lasc (iii)i-M^ (IV) ©fsjtiJtp— 

[002 2] *^H^©^ t> i"; ;b>f 5 h'mm<Dmm('Cis 
«r(*5. JSfta:s«^3ii";ju«)!i<!:SfriB-«23i (i ) 

^3n-ci,i^;S^itiK:|gie-jK^ ( I ) r^sn^Ts 
[0023] mmt L.r«. ig^^jif[rsiffi^j5iD-c& 

€>-(5 hMbJSJ£.*Pfl#-B-r{c> i/cglS^J^-fs F{bJSP&© 
[0 0 2 4] c:©J:^Aj:?§jiiLTtt. rju^-^k !^ 
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6 

©*^W6)nS*5, ^(D43t:>, 'O-fe^. h;Ui>3Sfc 
-^v:/^Jl/TJl/=i-;U^t©il^3&^»*U 

[0 025] mtitcmm^^mr^^^i^ >; ju-r s fis 

fl§^f#S »C n ^©^«:^?LKIgic J: -CjSfi 
10 [0 026] ^i»il^!^©a«^^?tt,^:)?AS4Sffi*^5W 

i bt,»*^. &i Dii?j:ct>iBuie©;^tg^!^©^a**sffi 
T-r^©-c. »^?«atcur5-8oa«%. jifisL/ 

< » 2 0 ~ 8 0 mM% t tn SiaH*i J; l». 

[0 027] mm'&K.^ti. nfes ( y i s . y i p ) 
^ )\^mmx}-^s.^ ( I ) -cn^sn-ST 5 >. s 6«: 

y ;l"( 5 F1»)!i*^<»-r ^?§j«©ffSETt? 

Mia-cs F{bSft;^tf/j:^ti:>S3&5^^„ -^m\kmh\^ 

20 ^t. M*4^^i";Jl'«flg©-S|5^**-f 5 F-fbl^. ffe© 

^^©giJ^^-r 5 F{b3n^i>t^«i. s[H5>m^^ ^ i> V 
)vmfiut^^^ u ji"( 5 1'ma^oym^^t urff^n, 

[0028] s ll^s^y n^v jimmfci-f^&mmoM 

«]^^Yb7K*a/ct^ ^fiM b/cis-^, ^^-c$> 
i";jU-(5 F»})li7!>i^<K-l±-r. iSt-WS Fib^^Wf-5 

y y ^? ^ 

30 */c«^#S6g^{b7K3^Sg(c«m^im^>5:t,»)iil»Sl 
T>»U3->'l'/cl:f*^«5<!:0/c«^. i^-^^^-C-^S F<b 

©■C||feS©l««,^ ^fel^/cy^rd/yjl/-^ 5 F^fl§*s* 

[0029] —fS. mUVfc'PU < <!: 4>z:«a©^€: 

Fffifl§?rf# * C i Djtg i i^j: S . 

[0030] *»«©S!tefe-C«ffl3tlSB(ri2-«^ 

40 ( I ) f^$nsT5>©rt. R* *ifliMi^^(b*3ga 

>. :/nf->i'T5>^*i^if6ns*i. 1. 3--:^^ 9^ 
^l/J^*. 1. 3 -2^i^;UJ^JR. 1. 3-$^:^OtfJl'J^ 
|g©in#fln^.K: ck 0 cne.©T 5 >?:l?^TSfb^ 

[003 1] */cR» il^^tmit>Hmm-Ciki>T 5 > 
iUTB. r-y>. F;i/-fi'>. Fyi;naT-y> 

so [oo32icn6 ©<t^©«£ffl«t*««e-jifts: ( I 



(5) 

7 

I) 5 \'m{iLifi'J>tj:< tiil 0 

( 0 0 3 3 ] St5S4i-C©^ 3^ y ;U«II§ t T 5 > i © 

JSJt.« 1 0 0 'CU±.. 3 5 0 -CWT^ »S t < « 1 5 0 

•cfe(±. 3 0 0 -cJiiTrtf ^> c <b 35i-c ^ s . j®c;?as*s 

1 0 0-C*??Sr»-Y 5 }rimSZ^ifiM<. . $/c3 5 O'C* 
[0034] i^mM<D^ dt^^jjv^z Kffiflg©*{arffl 

I*, 20 

[0 03 5] »^1?5«©^iStXfi-C». ^ a? 

flit -c 5 y'm\i^(DSiix:^^fS.m^hmmi<^n(D:KS{i^ 

<&^!§t^*T^o nhtifcjt^{^^})V-(% KlSfli*©H 
[0036] ^:^Hj©igaK:4jC»-C«. Mi^-C&S^ a» 30 

9 y -'i/«fli©iifiajsicrvTr©^ s^^jusm^fc j: 

«©fiT*B5±-r ^ fc«)K:^i^fi©SiS?{bSiJ©a9)P3iij!f * 
^u. ffiy>g?i'us^;b7*:^>iu. #y y:ti'5=- 

^l'. ffiy >K h y h +->x5^;l/a§E©ffi y >Kx;:^f^;U 

+ y >ig3i«j©T 5 lymmim. scf r ju^ /i/ 

[ 0 0 3 7 ] 3 6tC»D°D©e#g±©S**^6 nJiiSB. » 

[0038] •m.:^^m<o>i iti^'j)\^^i K^flg©iis 

i : ^i4©^iKil^^»^Bf « 1 JiPe ^ Y > 2 «rffl 
0. ^>^3K:j:^r^tt$&«4«:j^e.n. -iJvgtcic; 
D-c^*n 3 n^.!^:K{kSiitttn:K{b»JBf S 5 jJp e. ^ 6 



^#gg¥6- 1 66 7 1 4 
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9 ^ig-riijfli^jgffl 1 occ#ti^$ns. ^SBiSPtti 0 
I^Ji«^*5gg7L 1 3^^0*1 4*3iDTzta-r€>. « 

fli^istt 1 0 ^oMmmmm^vA > i s . i 

6. ^-<>i7 5:S-r, jg);c:;«2 o{caif>n> -YsKft 

SiJB?« 1 8 cfc 0 7 > 1 9 ^^rWiji&Sn/c-f 5 hMbgiJ 

iiS*B«2 o4irstt;3-i±e.ns. sic^f 2 o»x^w 

^Jl'y!j<>^j$ll|2 ISO'S^ + dr,, h2 2*(i*. 

fflT So iSfSffi 2 0 it>©stfc^fi£!gj»gfa ^ -r > 2 5 . 
ccr»^^*JM^*3n. ^yv-pmP2 9 

[0039] 

{ci¥u< IJiBJT^o TiB©ia*gcc*it,ir<gffl3n-5g|!R 
^wr^^>©r*s : 

5 0 0 y-;'hJU 
jSJC£« 40y->hJl/ 

;^ i7 1; - : 3 0 iiin</) X 7 2 0 irmS 
hS : 6 Onin 

Slife0!ltc*Jt»-CM4S^^*fiSlSlll??©iRH4»J3£ftB 

'X©:^«:J:ofc„ 

( 1 ) m9{-msLiRp^^i7 [-Mtm^m^^SMf 
( im B:smfmm 2 8 ss) kbt^^ 

< 2 ) «^(*©@W«iS»s T^P - fix 3 -7 y ( D e e 
reax-Bi schoff) ttSitCCj: -^TSI^jP y 
•7-iSSO. 5Sfi%©s;'^^Jl';^7l'AT5 K^S[©jja 
ISffiSfr^ ( t s ) tiy^ 9-)l'7f^)VAT 5 K©gSitlB$r^ < t 
o)i^SS25±0. l*CriJ^L> ts/toffl*i 

@Wft!ia= ( In 77... /Oc-o 
(^<P. C»^i«l 0 Oml*/cO©;J<yv-©y^A!K: 

^«to-r, ) 

( 3 ) m^mUBatA S TM D e 4 S {C»-:Jt,»rSI3£ 

(4) m^(*©^;l'H'>x--'i';^«. ASTM Dl 
238 <2 3 0*a mmS. 8kg-C©l 0^ra©i'5A 

(5 ) m^»<D-i 5 Kfb^ (%) ©SDSB. TC^^Wfii 

(S'jst8CNH3-^<'- (MT-3) . m^^mmm) 

"C©li^#aRCf:/ci h>NMR JNM-FX-10 



(6) 



0 ( J EOL) hpy-3f-l 0 Owte {cJ:OiW * 

mmiMKm^btc^, ASTM D-1003-61(C 

100 (1. 

YIs = 



^58^6- 1 667 1 4 
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<7) mfmm<omm'com&mcas:> »j i s-k- 

S K1IJfl§(D-i U v h ?:^m#HaT 1 5 0 °C-C 1 5 H 

MMffeSiUite, Y I s ir^)&^icj:*)mmvtc : 
2 8X- 1. 0 6Z) 



X. Y. z -.mm^icisi-t^^mmm^mtcimm^o 

ifc (6) -cf#6n/cfiSf$«*<^fflur±iB:^S<hi5ic 
:^-c 1 5 o-c> 15 Bmimmi^htc^. imm.<oi]a 
mic J; ^m^=^ munm u /c : 
si^^^^l:^cl, o 

10 0 (1. 
Yip = 



(8) is,m^v(Dmn&(yip) «. m^titcm^i^^u 

V-3 0) -e2mmli[. 8 0 X 8 0 imitC^fiSJ^L/fc^. 

mi^^ 'J > ^-um. 2 9 0 -c 

Y I p ir^X^icJ:*)WliiLfc : 
2 8X-1. 0 6Z) 



X. Y. z ■,mm^icisi-fi>ummm^^tcimm>^(D 

■fe h r :tfx P V h ^ :? ^ -ffiic J: 0 

[0040} 

ft : i' y ivm^^jm^i^^m^-riymc^m 30 
[0 04 1 ] jt^^v)vmj(^fi^m.wi 0 osB. M-^ 

PSJ^S'JiL'-Ci?- t e r t -:/5^^l"^;l':J- + t^F0. 0 
0 1735. \'r'iy)l'^)Vi3ynyo. 2 5SP. i«^icj: 
or»#PS^^ (m«h^l'i>) Og|5~5 0g|53&» 
?.!&^^^^?:Bf«4 OCCf±jA^^-r >4 l^aLr4< 

>7-4 2 J: f5 3 kq/B^pa (#«ft^^K) ©iiSfi-rs^ 

i§E©as*p?w«. ^mmfim 443&i6^>f>45 «rig-cs 

|S«4 3 {C^3n/c, Sicvff 4 3 ;^>'^•-^ 'J 40 

'J^>Si8#tS4 6SCXyt"5-^' h4 7*{i^. + 

c©si£«»F«5SiR2 5 y V h ©-ca^jsiaas 

6 0 •C~ 1 9 0 •C©^^-CbJ^T*->/c„ C©i 
^^k*«4 0%~7 0%©®H-CpJ^r-*o;^Co *^ 
iK(&«4 3 r*fi£L/c^ if y Jl/K^ ^JVM'^i^'y v 
•yit. ^'^>50> dOT'S K -^-f >5 2J&3iiaU. 
-> ^ T'JB^ 53=&Sr 200 — 240 'cicmm^ti 
ic, ^(D^m.iy'y V •:f\S.=y > 5 4 ^&MT»«tti^«^ 
StIS 5 5 {C^ien. C C -C^^iUR. 01)^ tf*Jg(&^ 50 



Y 

>hSPiaSl 9 0~2 5 O'C. i^fflg3 — SOOnmHq© 

y ^u^^ g^;uz:a^»fi^JSl£;«4 3 * /c«>'^ -^'Jn 
^5 3^-CMiJjgjSil/T^t-S'b©-C*-5o *^L/ 
:ft:j< if ^ y JPK^ f^^i'S^f*«Ji< y v-Ptiip 5 9 J: 0 

6. -Oh 5 7. JnSS!l©A:«>©^ia5 S^m-rt,*^. 
[0042} C C-C©»^igJW^l!ISIS»'X©f±«© 

-lilixi'y ^■i'-O hSJfUiti 
jJ^i/ y a.-^ : 3 Orara*. 7 2 0innfi 
hS : 6 0mm 

yji'K^5^;u~s«w*3#3snrt,>s*i. cl©««. 

t£miif£i>. JarniffeR ite^0«-r©^ifd'y;i'K^^ 
ji'-M<*©^Wfi»^3'#Tfii*ffifflrSo 
[0043] ^mm 1 

+^(cfig;Mi b/c^ ^ i' y ju^^ ^)vm-^W ( y ^ f y ;u 

®y5^^!/-«ft3 0ppm . HWttSO. 5 Idl/fl) 1 0 
oap*. l8bM£«iL//tf^0. 1 umy)V*U7^T i^M 
(«> S) «:j:»5iiS)mSlxfch;i'i>9 0 

micxti. 2 0 0-Cr«»TK:«^^&«gg?SHf/c, 



[ 0 0 4 4 } ;^c*-c c 5 kci/'mi imjss^ 

•C{C|llg5l/)fc. -e©^. I£*l^5^;l/T5>?:0. 1 Mm 
Jt«rt«:il«£W{C«$&GrtBE*4 5 kq/cnf (y-i> 

P^5: 2 . 0 mm. mmm{HM&=S: 2 3 O -Ci OX-i-^tj: 

sw^> h^2 3 0 -c. fftiiga2 sou hsms^ 

gQmmHq abs" iCLtc, 

[0 04 5] 3<''^X*>6WtliL/cy^h5>K**^Ufc 

[0046]-:ftr> '<>hgi5J;t)gfmu/ch;ux>. ^ 
^>'-;i'R!y*JSi;o©r5>«}^a)ur|5|iiKLyt. c© 20 
J: ^ k: 0 r ff e. nfclSf Bgffli!5ci^©#i1-tRjRx h ;u ^ 

wmvtctc^. mmn 2 0cm-\ leescm-'Ru 

[0 04 7] ttcmmm^my^^-^\-)V'ci,tc(Dmm^ 
%<DmM^mm. 5 hMbai 0 0%) ^^u. aa^ 

i C 5 . ;X©»^j:#14*^ U/c : 30 
aWttS 0. 4 8 



!^Bfl^6- 1 667 1 4 
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yjl/h-f^T^^d^X 1. 5 

l^ffMS 1 7 5 -C 

n„(2 5-C) 1. 5 30 

fiefflU-C, 5=J->;!^©«Ufi59l5tS (««^fpH)T (»> S 
AV-3 0) r2DiiJf. 8 0X8 Oinrfll«*R»^l/t:S 

^^ismmrn 9 1 % 

W*»Sjfi¥ 9 0% 

SM 1 . 0 % 
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